The state of Espírito Santo has short-term fluctuations in its activity level ("business cycles") that are on average twice more volatile than fluctuations occurring in Brazil. In addition, there are differences in terms of duration between cycles occurring in the state and country. Because of this, the objective of this work is to build a monthly chronology of recessions for the Espírito Santo over the period between January 1991 and March 2012. In terms of means durations it was found that over the period analyzed the Espírito Santo went through a larger number of recessions than Brazil. On the other hand, in terms of median durations, it was noted that recessions tend to last less in the state than in the country, despite its greater relative volatility. Together, these results provide the first empirical characterization of the recessions that occurred in the state in the last 20 years as well as a comparison with the national context.
INTRODUCTION
he state of Espírito Santo has short-term fluctuations in its activity level ("business cycles") which magnitudes correspond, on average, twice the fluctuations occurring in the level of activity in Brazil. In addition, there are differences in terms of duration, between cycles occurring in the state and country. For example, expansion periods usually last on average three trimesters in Brazil, with its duration being only two trimesters for Espírito
Santo. In fact, a first look at the data shows that the expansions and recessions in the state activity levels tend to be more volatile vis-à-vis with the national case (MAGALHÃES; RIBEIRO, 2011) .
Because of these differences in terms of duration and magnitude of fluctuations, the objective of this work is to build a monthly chronology for the recessions in the Espírito Santo over the period of 1991: 01 / 2012: 03. Therefore, we chose to use the algorithm proposed by Bry and Boschan (1971) , because of its widespread adoption in the literature related to the measurement of business cycles at the national level (eg, CHAUVET, 2002; DUARTE; SPACOV, 2004) .
In economic terms, a recession can be defined as two consecutive declines at an activity level measured as the Gross Domestic Product (GDP), for example, with this concept often being used as a "rule of thumb" in applied analysis, as well as throughout the formulation and implementation of public policies (ABBERGER; NIERHAUS, 2008) . In this context, the use of Bry-Boschan algorithm can serve the function of providing an alternative definition of recessions for the state and national contexts.
To conduct this empirical exercise, aggregate time series data were used that could capture, in some degree, the level of activity of the Espírito Santo's economies and Brazil over the analyzed period. Specifically, in a first stage, the industrial production indices were used (General Industry) of the Espírito Santo and Brazil, derived from the Monthly Industrial
Survey -Physical Production of the Brazilian Institute of Geography and Statistics (Pesquisa

Industrial Mensal -Produção Física do Instituto Brasileiro de Geografia e Estatística -PIM-PF / IBGE).
In a second step, regarding the implementation of robustness tests, we used an index of commodity prices, from below). In addition, the study aimed to compare the chronology built for this state framework with timelines for the national context and obtained from different methodologies, in order to verify the occurrence of any differences between the underlying economic structures.
The advantages related to work along these lines are basically two. First, due to the higher volatility on the level of economic activity of the state compared to that of the country (MAGALHÃES; RIBEIRO, 2011; TOSCANO, 2012) , it becomes interesting to draw up a chronology of specific recessions to local conditions, in contrast to timelines built for the country as a whole, as the case of the 
THEORETICAL REFERENCE
The literature relating to dating business cycles has shown in recent decades a number of contributions related to the identification of empirical regularities, although there are differences in terms of construction methods used in some cases. This section of the study aims to present a partial review of contributions along these lines 3 .
Analyzing a sample containing annual data related to ten developed countries, over the 1850/1986 period, Backus and Kehoe (1992) documented some of the main stylized facts related to business cycles. The results obtained by the authors demonstrate that, despite considerable differences occurring between countries and time periods, in terms of volatility and the reported degree of co-movement cycles, one can check the occurrence of a relatively uniform pattern in case of macro-economic variables, a result that tends to corroborate ultimately to Lucas (1977) hypothesis, in which the author takes the view that, given the occurrence of empirical regularities related to business cycles, it would be possible to formulate and test generic theories related to this phenomenon 4 . Basu and Taylor (1999) extended the original analysis of Backus and Kehoe (1992) , highlighting the importance of theoretical and empirical aspects related to the study of business cycles at the international level. In addition to confirming the occurrence of several stylized facts, the authors stressed the importance of country-specific factors inherent in explaining cycles, with an emphasis on empirical pattern of exchange rates and real wages. The results call attention to the importance of historical and institutional aspects in explaining business cycles on an international scale.
The study by Stock and Watson (2000) corresponds to a research effort focused on the American case during the postwar period. In particular, the authors verify the occurrence of the main stylized facts of business cycles in the American economy, while seeking evidence related to the Phillips curve and the long-term relationships focused on the monetary and financial markets. Additionally, we list a number of empirical regularities related to the economy, while confirming the stability of the Phillips curve and long-term relationships analyzed.
3 For a summary of some of the main theoretical and empirical contributions related to the study of business cycles, see, for example, Lucas (1977) , Zarnowitz (1985) , Cooley and Prescott (1995) , Woodford (1999) and Blanchard (2000) . For reviews in Portuguese on the subject, see Magalhães (2000; 2005) 4 In the case of approaches in a similar manner to Lucas' proposals (1977 Lucas' proposals ( , 1980 , see Cooley and Prescott (1995) and King and Rebelo (2000) . A critical view of this approach is contained in Harding and Pagan (2002 The above references, in addition to emphasizing the importance of identifying the characteristics associated with business cycles and the construction of chronologies of recessions, will constitute the basis for the analysis conducted in subsequent sections.
DATA BASE AND METHODOLOGY
DATA
The data used in this study correspond to measures of level of activity for the state of Espírito Santo and Brazil. Specifically, the variables used to build the chronology corresponding to the recessions in the industrial production index of each unit. The primary source of data is the Monthly Industrial Survey -Physical Production (Pesquisa Industrial
Mensal -Produção Física PIM-PF) of the Brazilian Institute of Geography and Statistics (IBGE).
In the section of robustness tests, we opted for the use of alternative measures that represent the level of state activity. Thus, we employed a commodities price index and leading indicator of Gross Domestic Product (GDP) on a quarterly basis.
The basic intention of that exercise was to verify if the chronology of recessions proposed presented a good fit to variables that reflect, in some way, the oscillations in the level of state activity. The data source corresponding to these measures is the 
METHODOLOGY
As stated earlier, the methodology used to construct the chronology of recessions used in this study was the Bry-Boschan algorithm (BRY; BOSCHAN, 1971 ).
The main steps related to the algorithm are the following 7 :
1.
In the first instance, it is determined the outliers of the analyzed series, and having as base 3.5 standard deviations of the means.
2.
The outliers are replaced by values derived from a Spencer curve corresponding to a moving mean with seven observations of past and future series, according to the following expression:
(1)
3.
It is determined the maximum and minimum local moving mean series in 12 months. In this context, a maximum (minimum) local shall be the higher (lower) observation of five previous observations and five subsequent observations. In the event of two maximum (minimum) consecutive, you select the highest (lowest).
4.
Inflection points determined in the previous step are refined based on the use of the Spencer curve. Specifically, for each maximum (minimum) determined previously, you select the higher (lower) observation of the Spencer curve, that of it employment is up to five observations. In the event of two maximum (minimum) consecutive, you select the highest (lowest). Additionally, are eliminated maximum and minimum so that the distance between two maxima (minima) is greater than or equal to 15 months.
5.
It is computed the statistic denominated "Month of Cyclic dominance" (MDC), obtained as the lowest value MDC(j) that is less than the unity, obtained from the difference between the original series and the Spencer curve.
6.
Inflection points determined in the previous step are refined from the moving mean series in MDC months. 
7.
Is identified, for each maximum (minimum) determined in the previous step, the highest (lowest) observation of the series is located at a distance of up to Max (4, MDC)
observations.
In general terms, Bry-Boschan algorithm is a series of procedures used in the detection of inflection points of a time series that the preparation was funded by the National Bureau of Economic Research (NBER). As previously mentioned, the main advantage related to this algorithm is due to its wide use in applied analysis 8 .
RESULTS
This section describes the main results of this work and is divided into three parts. The results reported in the table allow to note that in the case of the vast majority of tests corresponding to the series state and national industrial production rates may be characterized as an integrated first-order (I(1)), since it features unit roots in levels, although the first difference of the natural logarithms are stationary. In order to explore in more detail the characteristics of recessions in the state and in the country over the analysis period, Table 3 presents the descriptive associated statistics:
9 The differences reported in terms of chronology of recessions built for the state and the country, are probably due to differences related to the economic structures of each unit of analysis. In principle, a possibility of analysis in this sense would correspond to the attempt to associate specific historical events to recession dates built for the Epírito Santo. Although interesting, the authors chose not to perform an analysis along these lines, given the relative lack of studies related to the performance of the state economy ) and the space constraint in the present work. Still, we would like to thank an anonymous opinion giver of this journal, for calling our attention to this point. Basically, the results for the time recession show that Brazil was in recession periods for 20% of the sample period considered, with this proportion being higher in the Espírito Santo's case, and corresponding to 30%. That is, on average, every five consecutive months of a year, the country went through a recession, with the frequency being higher for the state (3.3 months). The results regarding the recessions of chronologies constructed for the country and the state from Bry-Boschan algorithm allow us to infer that Espírito Santo has its own economic characteristics, which ultimately affects even the number, amplitude and duration of recessions occurred in the state. Ultimately, these results call attention to specific local conditions when analyzing the Espírito Santo's economic structure.
ROBUSTNESS TESTING
In this section, are exposed results of robustness tests related to previous results. The basic intention of these tests is to verify that the main empirical results described above are robust to variations in methods of analysis and/or data.
For the sake of simplicity, robustness tests set forth below were divided into two basic categories: (i) changes in Bry-Boschan algorithm; (ii) use of alternative measures activity level for the state of Espírito Santo.
Bry-Boschan algorithm
In implementing the Bry-Boschan algorithm, there are implementation of alternatives related to the definition of recessions 12 . For example, one can define a phase of a business cycle corresponding to six to nine months. The above analysis has exposed a chronology of recessions built from a definition corresponding to six months. Because of this, this robustness test changes this initial hypothesis, considering a definition of recession corresponding to a nine-month window. Related results are contained in Figure 3 and Table 5: 11 For information, it is noteworthy that Granger causality tests were performed involving recession dates of of Espírito Santo and Brazil over the analysis period. The results (not reported) indicate a temporal precedence standard at the national level of activity over the level of state activity. That is, on average, recessions occurred in Brazil tend to precede those occurring in Espírito Santo. The reported results indicate a reduction in the number of recessions in the state when we employ the alternative setting for the phase of the Bry-Boschan algorithm. In particular, in this case, the display state becomes the same number of recessions of the country (five recessions). On the other hand, it is interesting to note that, even so, there are still occurring differences in the timing and magnitude of recessions built, with the Espírito Santo in distinct periods than with respect to Brazil.
In terms of descriptive statistics related to the duration of recessions in the country and in the state, there is a qualitative maintenance of the previous results. That is, although the state begins produce an means duration substantially equal to the statistics reported to the country (11,6 months), yet has a higher volatility in its recessions (coefficient of variation of 0.7 and 0.3, respectively) . A similar conclusion is the case of the maximum and minimum duration of recessions.
On the other hand, in the median duration, there is, once again, the occurrence of a smaller value relative to the state vis-à-vis of the country, these lines with a result showing that although recessions are relatively volatile in the state, they tend to be of shorter duration.
The reported results call attention to the importance of the value of the parameters used in the construction of chronologies of recessions in the case of Bry-Boschan algorithm 13 . On the other hand, it shows a maintenance of previous results; that is, the differences between country and state in terms of occurrence and magnitude of recessions.
Alternative Measures of Activity Level
In the case of this robustness test, we chose to verify the adequacy of the chronology of recessions offered in the case of alternative measures of activity level, since the IBGE industrial production index corresponds to a small indicator to some specific sectors only. Ultimately, it is expected that, given the methodological differences between each of these measures and the industrial production index, it is possible to capture the adequacy of the proposed chronology. Table 6 contains estimated correlation coefficients between the industrial production index of the Espírito Santo and the variables considered. The basic purpose of the table is to highlight the degree of linear association between these variables.
To provide more robustness to the results, there are two considered stationary transformations of the original series: first differences of natural logarithms and cyclical components obtained from the Hodrick-Prescott filter (Hodrick and Prescott 1997) . The results show, at first, that there is a high degree of linear association between the variables, since the estimated correlation coefficients are all statistically significant (at 1%), and in the range from 0.70 to 0, 92. At first, these results point to the possibility of the considered variables represent proxies appropriate for the level of Espírito Santo's activity.
Figures 4 and 5 expose the temporal evolution of the two measures considered: the price index of commodities (Chart 4) and the leading indicator of quarterly GDP of the Espírito Santo (Chart 5). In the case of both graphs, it was decided to expose the series in log-levels (left) and first differences of natural logarithms (right). The basic intention from that choice was to pay attention to short-term fluctuations of the series, captured by the transformations performed, as well as possible adaptation of the short-term movements in relation to the chronology proposed. The series used as a proxy for activity level is the IPEA commodity price index. In this case, it was decided both by the inclusion of the series in log-levels (left chart) and in first differences of natural logarithms (right chart). Overall, the results for the two years considered point to a relatively good adaptation of the chronology of recessions prepared for the state, given the antecedent character of both indicators (commodities price index and quarterly GDP indicator). That is, when analyzing the charts relating to the first differences of the series, we note that contraction movements of the analyzed series tend in general to anticipate the occurrence of recessions built from the proposed methodology. These results are robust to the use of alternative measures to capture the level of state activity (commodities' price index and leading indicator of quarterly GDP of Espírito Santo), although there are differences when modifying parameters related to Bry-Boschan algorithm dating. Still, the results of the experiments conducted showed that the main results concerning the timing of recessions are kept in qualitative terms. In particular, it is worth highlighting the differences occurred between state and country with respect to the timing and scale of fluctuations in their level of activity.
CONCLUSIONS AND FUTURE RESEARCH AGENDA
For one thing, these results confirm incidents reported in previous research efforts (e.g., MAGALHÃES; RIBEIRO, 2011). On the other hand, it draws attention to the specific differences of the Espírito Santo's economy, with emphasis on high volatility of its level of activity and the asymmetric nature of the phases of business cycles, results in accordance with studies related to other contexts (e.g., CHAUVET; SILVA, 2004; CUNHA; MOREIRA, 2006 ).
An important limitation of the results reported in this paper relates to the mechanical nature of the construction recessions monthly chronology, since it is a purely statistical procedure was used. Because of this, the development of alternative timelines, based on historical events and alternative construction methods can generate new insights related to the duration and amplitude of business cycles occurred in Espírito Santo. 
